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I. INTRODUCTION 


The following is a brief discussion of other constituents 
in cigarette smoke sometimes referenced by anti-smokers. As stated 
previously, the vast majority of such constituents, some of which 
have been identified in "tar," are present in cigarette smoke only 
in extremely small amounts. As is the case with "tar," nicotine 
and CO, these minute subfractions of tobacco smoke have not been 
scientifically proven to cause human disease as they are encountered 
by the smoker. 

II. OTHER CONSTITUENTS 


Acetaldehyde 

Acetaldehyde is reportedly present in cigarette smoke in 
minute quantities. It is a chemical compound related to ethanol 
and is used in the manufacturer of plastics and synthetic rubber. 
Acetaldehyde is also commonly found in perfume . 1 Exposure to ex¬ 
tremely high levels of acetaldehyde has an eye and skin irritant 
effect, and may be toxic . 2 However, an international research group 
recently concluded that the data was "inadequate" to support any 
claim that acetaldehyde causes cancer in humans at any level of 
exposure . 3 


Acetone 

Acetone has been reported to be present in minute quan¬ 
tities in the "vapor phase" of cigarette smoke, i.e., it is not 
found in "tar" (smoke condensate). It is most commonly encountered 
either at work or at home in the form of cleaning solvent. It has 
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also been detected in freeze-dried foods and dried milk. Moreover, 
acetone is a naturally occurring constituent of human blood and 
urine . 4 

Acetone is not considered toxic at low levels of exposure, 
although at higher levels of exposure it can be an eye or skin 
irritant . 5 One researcher reported that he was unable to produce 
tumors through the mouse-skin painting method using acetone . 6 

Acrolein 

Acrolein has been reported to be present in small quan¬ 
tities in the vapor phase of cigarette smoke. It is also everywhere 
in the environment as a product of fires, automobile exhaust, and 
other industrial emissions. Acrolein is also produced by burning 
foods containing fat, such as grilling a steak . 7 Although at high 
concentrations acrolein may have a toxic or irritant effect, one 
recent review of the research conducted regarding acrolein's toxi¬ 
city or carcinogenicity in humans concluded "there is no evidence 
to support that acrolein is a human carcinogen ." 8 

Ammonia 

Ammonia is reportedly detectable in minute amounts in 
cigarette smoke. It occurs naturally as a part of protein metabo¬ 
lism in man and in virtually all species of animals. Ammonia is 
widely used as a fertilizer. It is also a common household clean¬ 
ser . 9 At high concentrations, ammonia can have a strong irritant 
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effect and cause burns; its pungent odor, of course, is very fami 

liar. One researcher, however, recently noted that: 

The biologic significance of inhaled ammonia 
in the concentrations generated in mainstream 
smoke ,. which are very low, is purely conjec¬ 
tural . 


Arsenic 

Arsenic is a naturally occurring metal that is drawn into 
growing tobacco (and other plants) from the soil. It is present 
also in rocks, water, and virtually all living organisms in concen¬ 
trations of parts per million and parts per billion. The United 
States government has estimated that non-smokers generally take in 
up to 60 micrograms of arsenic per day from various sources; it 
has also estimated that smokers take in an additional two 
micrograms of arsenic per pack of cigarettes smoked, thus increasing 
their daily arsenic intake only marginally. 11 One recent literature 

review noted that over 99% of the arsenic (and other metals such 

12 

as lead and cadmium) in tobacco remains in cigarette ash. 

Analyses of the literature regarding the relationship 
between exposure to arsenic and disease have generally been incon¬ 
clusive. For example, in a recent review of the literature, a 
researcher characterized "its claimed effects on human smokers as 
speculative." 13 The 1982 U.S. Surgeon General's Report also noted 

that "the view that inorganic arsenicals cause cancer of the skin 

14 

and lung has not been widely accepted. ..." 


- in - 


Source: https://www.industrydocuments.ucsf.edu/docs/xqckOOOO 


2061690716 



Benzene 


Benzene has been reported to be present in the vapor phase 
of cigarette smoke in small quantities. Although benzene has some¬ 
times been suggested as a possible cause of leukemia, leukemia 
has not been consistently related to cigarette smoking in the vari¬ 
ous statistical studies that form the primary basis for public 
health criticism of smoking. 15 The U.S. Surgeon General has also 

noted that "no dose-response relationship has been established 

16 

between death rate from leukemia and number of cigarettes smoked." 

Benzofa^pyrene 

Benzo(a)pyrene (BaP) is sometimes singled out as a pos¬ 
sible human carcinogen because it is a component of the laboratory 
product "tar;" "tar," as noted above, can produce tumors under the 
highly artificial conditions involved in animal skin painting ex¬ 
periments. Claims that BaP, and other polycyclic aromatic hydro¬ 
carbons (such as dibenzacridine), can cause cancer in humans thus 
suffer from the same weaknesses as those claims generally directed 
at "tar." 

BaP is formed by the incomplete combustion of organic 
matter. In addition to cigarette smoke, other sources of BaP in 
the atmosphere are coal and oil fired power stations, domestic 
heating, industrial processes and emissions, automobile emissions, 
and forest fires and volcanic activity. Atmospheric BaP is carried 
into the soil, the water table, and the ocean through rainfall. 
Thus, BaP is detectable in fish, meat and vegetables, as well as 
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in drinking water. Foodstuffs as varied as coconut oil, sardines, 

and cheese all contain BaP at relatively high levels. Charcoal- 

grilled meats have been reported to contain particularly high levels 

of BaP.^^ Two researchers concluded that the BaP concentration in 

a single charcoal-grilled steak was equivalent to that in the smoke 

of 600 cigarettes. 18 The daily levels of exposure to BaP simply 

from breathing the air in some cities has been estimated, by a 

former U.S. Surgeon General, to be approximately twice as high as 

19 

that for a cigarette smoker. 

Butane 

Butane may be present in the vapor phase of cigarette 
smoke in minute quantities. It occurs in natural gas and is present 
in the atmosphere as the result of the combustion of gasoline and 
other petroleum products. Butane is also frequently used as an 

aerosol propellant. The inhalation of butane has not been dernon- 

. . 20 
strated to produce disease in humans. 

Cadmium 

Cadmium is a trace "heavy metal" that has been reported 

to be present in tobacco and in cigarette smoke in certain compound 

forms. It is used extensively in the production of cadmium-copper 

alloys and corrosion-resistant coatings. It is found in alkaline 

batteries, glass, solder, paint pigments and some pesticides and 

fungicides. The principal sources of cadmium exposure for man are 

21 

in food, dairy products and drinking water. 

o 
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It has been estimated that in most countries the average 
smoker is exposed to approximately the same amount of cadmium daily 
through smoking as he or she is through diet. 22 Other researchers 
recently concluded that the amount of cadmium in two packs of ciga¬ 
rettes, even if entirely inhaled, would still be less than would 
be inspired in two hours of breathing atmospheric cadmium at the 

maximum safe levels established by the health authorities of several 

. 23 

countries. 

Cadmium has been identified as a possible tumor promotor 

under experimental conditions in animals. Three German researchers 

recently observed, however, that the results of these experiments 

should not be extrapolated to humans because the doses necessary 

to induce tumor production corresponded to smoking between 5,000 

to 20,000 cigarettes per day. 24 Similarly, a recent review of the 

literature concerning the claimed carcinogenicity of cadmium noted 

that "evidence for potential cadmium carcinogenicity in humans in 

. . 25 

the dosages delivered from smoking is very limited." 

Chromium 

Chromium is a metal that is reportedly detectable in 
trace amounts in tobacco. Like the other trace metals in tobacco, 
it is drawn into the growing plant from the soil. Also like the 
other metals in tobacco, it is estimated by one researcher that 
over 99% of the chromium in tobacco remains in cigarette ash and 
is not transferred into smoke. 26 A group of researchers recently 
concluded that "[t]here is ns indication . . . that the chromium 
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(Emphasis added) 


[in tobacco] goes to the mainstream smoke." 

Chromium is a naturally occurring element of rock; as 
rock is weathered into soil, the chromium is transferred into the 
soil as well. From the soil, chromium is both washed into the 
oceans, where it is incorporated into the oceanic food-chain, and 
it is taken up by growing plants and incorporated into the land 
food-chain. Chromium compounds are also present in the atmosphere 
as a result of industrial emissions of the burning of organic mat¬ 
ter. 28 Food is the principal environmental source of chromium 

intake by man, with vegetables, unrefined sugar, beef, liver, eggs 

29 

and animal fats generally having the highest concentrations. 

Studies of various illnesses developed by workers in the 

chromate industry, who were exposed to large concentrations of 

chromium compounds over many years, have raised concerns about 

30 

chromium as a possible cause of chronic disease in humans. These 
studies have been subject to scientific criticism. Given the 
extremely low level, if any, to which a smoker is exposed to chro¬ 
mium beyond his or her normal dietary and environmental chromium 

intake, according to one researcher "its role as a potential car- 

32 

cinogen in human smokers is not known." 

Hydrogen Cyanide 

Hydrogen cyanide (HCN) is also reportedly present in 
minute amounts in the vapor phase of cigarette smoke. It is pro¬ 
duced by the combustion of the amino acids in tobacco. HCN is 
also generated by the combustion of carbon materials in air, for 


vii - 


Source: https://www.industrydocuments.ucsf.edu/docs/xqckOOOO 


2061690720 



example, during home cooking. HCN is used in a variety of indus¬ 
trial processes and is also present in such varied food products 

as bitter almonds, lima beans, soybeans, apricots, and linseed. 

. . 33 

It has been detected in certain wines. 

A recent study noted that although the HCN level detec¬ 
table in smokers' blood is slightly elevated after smoking, it is 
rapidly eliminated from the system. 34 Another reviewer concluded 

that the effect of HCN in cigarette smoke, if any, on humans "re- 

. 35 

mains to be determined." 

Lead 

Lead, like the other trace metals reportedly present in 

tobacco, is drawn from the soil into the growing plant. Also like 

the other trace metals, one researcher estimated that less than 

one percent of the lead in the tobacco is transferred to the smoke, 

with the remainder left in the ash. 3 ^ Lead is present in the air, 

soil and water. Hence, smokers and non-smokers alike are exposed 

to and ingest small amounts of lead each day. One research group 

has estimated that a smoker will ingest five micrograms of lead 

from a pack of cigarettes; the dietary intake of lead per day, 

. 37 

however, has been reported to be much higher. 

Numerous health concerns have been expressed regarding 

exposure to high levels of lead and lead compounds. However, given 

the very low levels of lead exposure from tobacco, one researcher 

concluded that "the role of lead as a potential carcinogen for 

3 8 

human smokers is not known." 
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Methanol 


Methanol is reported to be present in very small quan¬ 
tities in cigarette smoke as a vapor phase component. It is used 
in enamels, dyes, stains, cleaning solvents, paint and varnish 
removers, antifreeze mixtures, and as fuel for internal combustion 

engines. It is also present in bread, soy sauce and various fruits 
39 

and vegetables. 

Methanol can be a skin and eye irritant in large concen¬ 
trations. One researcher recently noted, however, that ”[c]on- 
sidering the dose of methanol estimated to be toxic to humans (1 
g/kg), it is unlikely that a normal human being could ever be ex¬ 
posed to enough of it by inhalation to experience acute 
toxicity.” 40 This scientist also noted that he had been unable to 
find any studies showing the inhalation of methanol to be car¬ 
cinogenic. 

Naphthalene 

Naphthalene is a substance related to benzene. It is 
reportedly present both in "tar” and in the vapor phase of cigarette 
smoke in small quantities, and is generated by the combustion of 
tobacco. Naphthalene is used extensively in the chemical, plastics 
and dye industries. In the home, it is found frequently in air 
fresheners, moth balls, varnishes and wood preservatives. Radishes 
also contain naphthalene. 41 Naphthalene has no conclusive reported 
carcinogenic effect, although it is sometimes associated with leu- 
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kemia in animal experiments. As noted above, leukemia has not 

. 42 

been consistently statistically associated with cigarette smoking. 

Nickel 

Nickel, like arsenic, is drawn from the soil into growing 

tobacco. Also like arsenic, it is estimated that 99% of the nickel 

in tobacco remains in the ash of a cigarette, and is not transferred 

to the smoke. The U.S. Surgeon General has concluded that "it is 

not likely that nickel plays a significant role in the etiology of 

lung cancer in cigarette smokers. . . ." 43 Other researchers and 

. 44 

reviewers have reached the same conclusion. 

Nitrogen Oxides 

Cigarette smoke reportedly contains nitric oxide (NO) , 

45 

but "very little, if any," nitrous oxide or nitrogen dioxide. The 

U.S. Surgeon General has noted data showing that both smokers and 

nonsmokers maintain "a consistently low level" of NO in their blood 

and has suggested that the "lack of a significant difference" 

between the two groups indicates that NO from external sources "ap- 

. 46 

pears to have little effect" on the amount found in the blood. 

Nitrosamines 

Nitrosamines reportedly are detectable in both "tar" and 
in the vapor phase component of cigarette smoke. The presence of 
nitrosamines in cigarette smoke is often the subject of public 
comment by anti-smoking advocates because, under experimental con- 
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ditions, certain nitrosamine compounds can produce tumors in 

laboratory animals. As two reviewers of the literature noted, 

however, "direct epidemiologic evidence that would associate 

nitrosamines with human cancer is very limited." Another recent 

reviewer suggested that: 

The role of nitrosamines in the pathogenesis 
of human lung cancers is theoretical, and it 
is yet to be shown conclusively that any spe^- 
fic N-nitroso compound causes human cancer. 

Even the U.S. Surgeon General has stated that there is "a lack of 

direct evidence" that the nitrosamines specific to tobacco have any 

49 

proven health effect on smokers. 

The components of nitrosamines — nitrates, nitrites and 

amines — are naturally occurring substances. Hence, nitrosamines 

are found in soil, air, water and food. Beer and scotch whiskey 

. . . 50 

have recently been determined to contain dimethylnitrosamme. 

Foods often prepared with nitrites (used as a preservative) include 

ham, sausages, bacon, luncheon meats and frankfurters; seafood and 

51 

cheese also often contain nitrosamines. 

Phenol 

Phenol is reported to be present in minute quantities in 

cigarette smoke and is detectable in "tar." It has a variety of 

industrial uses, including the manufacture of perfumes, plastics 

and fertilizers. Phenol occurs naturally in animal tissues; the 

consumption of meat has been identified as the primary source of 

52 

human exposure to phenol. It is also present in drinking water. 
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Two reviewers of the literature concluded that " [t]here is no speci¬ 
fic evidence of human cancer attributable to phenol or related com¬ 
pounds. . . ." 53 A group of researchers likewise reported that 

phenol is not present in cigarette smoke at high enough concen- 

. 54 

trations to cause disease in smokers. 

Polonium-210 

Polonium-210 is a radioactive element that has been re¬ 
ported to be present in trace amounts in tobacco and cigarette 
smoke. It is also present in the atmosphere and in soil — both 
as a part of the earth's natural background radiation and as a 
result of nuclear testing — from which it is presumably drawn 
into growing tobacco. Smoking critics often cite the presence of 
polonium-210 in smoke as significant because it, along with most 
other radioactive materials, can have adverse health effects in 
humans and in animals if the exposure is of sufficient intensity. 

Even the U.S. Surgeon General, however, has questioned the signi- 

55 

ficance of polonium-210 to lung cancer in humans. Other re¬ 

searchers have disputed the conclusion drawn by some scientists 

56 

that polonium-210 accumulates in the lung tissue of smokers. 
Additional researchers discount the claimed risk to smokers of 

inhaled polonium, noting the extraordinarily minute quantities at 

. . 57 

which it is present. 
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Toluene 


Toluene is reported to be a constituent of the vapor 
phase component of cigarette smoke. It is present in the atmosphere 
as a result of industrial emissions, automobile emissions, and 
gasoline evaporation. Exposures at home include inks, dyes, and 
perfumes. Although it is an eye and skin irritant at low levels 

and concentrations, toluene has not been reported to be toxic or 

. 59 

to cause chronic disease in humans at those levels. 

Urethane 

Urethane (ethyl carbamate) has been reported to be present 
in cigarette smoke in very small amounts. It has been widely used 
in the plastics and textile industries. It is also used in a 
variety of agricultural chemicals, pesticides, fungicides, and in 
some therapeutic drugs. Urethane is a natural by-product of fermen¬ 
tation, and is found in wines, distilled spirits, and beer, as 
well as in fermented food products such as cheese, yogurt and soy 
sauce. 60 The U.S. Surgeon General has conceded that urethane, 
although possibly an animal carcinogen, is not present in cigarette 
smoke in sufficient quantities to cause cancer in smokers. 

Vinvl Chloride 

Vinyl chloride is reportedly present in minute amounts 
in the vapor phase of cigarette smoke. Although it is a gas, it 
is detectable in various food products such as honey, butter and 
tomato ketchup. It is also present in some wines. Vinyl chloride 
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is also used in the manufacture of plastics. 

Vinyl chloride has been reported to have toxic and car¬ 
cinogenic effects in animals at high concentrations; a similar 
effect on humans has been suggested. One group of oncologists, 
however, although subscribing to the general theory that smoking 
causes cancer, conceded that; 

Based on human data and results from animal 
studies, it appears to us that the[] minute 
amounts of [vinyl chloride in cigarette smoke] 
will not contribute to a measurable degree.to 
the carcinogenic activity of tobacco smoke. 

This conclusion was echoed by a recent literature reviewer, who 
concluded that vinyl chloride is present in cigarette smoke "appar¬ 
ently at levels too low to be considered a carcinogen or fibrosis- 
inducing agent." 65 
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